In Drosophila, where the PcG was discovered and is best understood, large, complex cis regulatory elements termed Polycomb Response Elements (PREs) recruit PcG proteins [5] . However, only one of the core PcG proteins, Pleiohomeotic (Pho), and its homologue Pho-like (PhoL), has sequence-specific DNA binding activity and can recognize motifs present in PREs [6] . Thus, the other PcG proteins must be recruited indirectly to PREs.
The PcG protein that is the major player in this indirect recruitment is Sfmbt. Sfmbt binds directly to Pho, is essential for PcG silencing, and is required for full binding of Pho to PREs [7, 8] . Together, Pho and Sfmbt constitute the core of the PcG complex called Pho Repressive Complex (PhoRC), which links PRC1 to PREs. It is important to note, however, that the PhoRC-PRC1 relationship is self-reinforcing rather than strictly hierarchical since PhoRC binding is also reduced in PRC1 mutants [7, 9] . What remained unresolved was the molecular basis for PhoRC recruitment of PRC1.
Frey et al. now show that the protein that brings PhoRC and PRC1 together is yet another PcG protein called Sex comb on midleg (Scm). Scm appears to be the wild card in PcG-mediated repression. Scm can associate with PhoRC [10] , PRC1, and PRC2 [11] , and possibly a separate 500 kDa complex [12] , but is not considered a core component of these established PcG complexes due to substoichiometric amounts observed in their purifications or weak/transient interactions. Nevertheless, Scm is important for repression mediated by both PhoRC [10] and PRC1 [13] . The current study determined that Scm bridges PhoRC and PRC1 through interactions between the SAMs present in Sfmbt, Scm, and the PRC1 subunit Ph.
SAMs are involved in protein-protein interactions, and in dynamic, regulated assembly macromolecular structures through the ability of some SAMs to assemble into helical polymers. The SAMs of both Ph and Scm can form homopolymers as well as assemble into a co-polymer [14, 15] . SAMs form polymers through the iterative use of two interfaces, termed end-helix (EH) and mid-loop (ML). Binding studies indicate Ph and Scm SAMs interact with a preferred orientation of Ph-ML:Scm-EH [15] .
The current study began with the identification of Pho and Sfmbt as interacting partners of PRC1. To understand how PhoRC can interact with PRC1, the SAM of Sfmbt was investigated. Biochemical studies, culminating in the Sfmbt SAM and Scm SAM co-crystal structure, indicate that only the EH interface of Sfmbt SAM is capable of SAM-SAM interactions. The Sfmbt-EH interacts with the Scm-ML interface, leaving the Scm-EH free to interact with its preferred Ph-ML interface ( Figure 1A ). Thus, a new role of SAMs is revealed: the Scm SAM can bridge Ph-and Sfmbt-SAMs, a role not previously observed in SAM interactions. Tethering of Sfmbt to PREs via the DNA binding activity of Pho could recruit PRC1 and potentially initiate SAM-based higher order protein assemblies.
In vivo analysis in Drosophila validates the importance of all three SAMs in binding of PRC1 to PREs and in PcG repression. Deletion of the SAM from Sfmbt or Scm impairs their repressive function [4, 13] , and both Ph SAM and its polymerization interfaces are essential for PcG repression [16, 17] . To complete the link between the DNA binding activity of Pho and PRC1 recruitment, Frey et al. demonstrate that the recruitment of PRC1 to a PRE in a transgene depends on the sequence of the Pho motifs.
A molecular pathway from DNA motifs in PREs through to recruitment of PRC1 ( Figure 1B ) can now be constructed at atomic resolution from a collection of structures [4, 14, 15, 18, 19] . How this PhoRC-PRC1 pathway functions with other PRE-binding transcription factors to recruit PRC1 (and PRC2) remains to be determined. Scm may be particularly interesting in this regard since it is linked to both PRC1 and PRC2 and can be recruited to a PRE independent of PRC1, PRC2, or PhoRC [11, 12] . Both cooperative interactions between PhoRC and PRC1 (via the SAM network described here) [4, 7, 9] , and the clustering of PcG proteins in the nucleus that depends on Ph SAM [20] , may contribute to determining where Pho binds in the genome [7, 9] . Genome-wide analysis of Pho distribution indicates that Pho binding sites at PREs are typically not the highest affinity sites in the genome [7, 9] . Chromatin architecture analysis indicates Pho binding sites tend to cluster in space. Thus, the effect of SAMs on PcG protein clustering and long-range chromatin interactions, as well as the local cooperative interactions between PhoRC and PRC1, may allow Pho to use sub-optimal sites inside PcG domains and make Pho binding to these sites dependent on Sfmbt and PRC1 [7, 20] .
What remains unanswered is what different protein and chromatin architectures are possible using this Sfmbt:Scm:Ph scaffold. In vivo, Sfmbt-SAM:Scm-SAM and Scm-SAM:Ph-SAM interactions would have to compete with the Scm-SAM:Scm-SAM interactions. The ability of Scm-SAM and Ph-SAM to form both homopolymers and copolymers could also introduce variations of assemblies with different numbers and organization of Ph and Scm units ( Figure 1B ). These interactions would thus be regulated by the concentrations of each protein. The directional nature of the Sfmb-Scm-Ph bridge as described here also means that SAMs cannot directly link two PhoRCs (at the same or different PREs). It is therefore likely that additional mechanisms are involved in SAM-dependent bridging of chromatin sites. It will also be important to measure the affinities of all possible SAM-SAM interfaces since preferred interactions may not be exclusive.
Much remains to be determined about the detailed organization of PRC1, PhoRC, and chromatin. This awaits the reconstitution of these interactions using full PcG complexes and chromatin substrates. Mechanisms that regulate SAM polymerization have been described [16, 17] , and it seems reasonable to expect that this regulation can tune repressive mechanisms to adjust them to different sites of PcG activity and, perhaps, allow response to different local cues.
The dissection of SAM contributions to PcG repression is revealing mechanisms for regulation of chromatin architecture and the potential role for self-reinforcing protein-protein interaction networks and higher order protein assemblies in epigenetic regulation.
